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(57) [Abstract] 

[Problems to be Solved by the Invention] 

phenol type solvent and/or aprotic polar solvent solution of 
polyamic acid which is intermediate of the polyimide resin 
materials of colorless and transparent with novel polyimide 
which does not include fluorine atom or phosphorus atom and 
film or coating which uses above-mentioned resin material are 
offered. . 

[Means to Solve the Problems] 

acid dianhydride which is displayed with formula below [1] 
or [2] refining in fully with sublimation, etc reacting with 
diamine, it is acquired,in, graph of ultraviolet light * visible 
light absorption spectrum of 250 - 800 nm of film of 15;mu m 
thick surface area of transmissive section, intermediate 
solution of polyimide resin material* which is 70%or more 
of entire surface area and film or coatingo which uses its 
resin material 

[Chemical Formula 1] 



[ft 2] 



[Chemical Formula 2] 
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Claims 

[ttltft*a>ttlfl] 

*[l]*fc(4[2] 
o o 

ctx> 



[Claim(s)] 
[Claim 1] 
Formula [1] or [2] 
[Chemical Formula 1] 



CI3 



[2] 



[Chemical Formula 2] 



■C***l4lf5/^P[2.2.2]^*>^h5*;U7f5> 

M-m*tytt&M>mmt<Dm$v. sit 



So refining bicyclo [2.2 . 2] octane tetracarboxylic acid 
dianhydride which is displayed with combinationor activated 
charcoal treatment with combination, activated charcoal 
treatment and recrystallization with the recrystallization and 
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NKD^^ICfcHT. 25O~800nm 0>;£:ft<DfB 



[I»#*2] 

l fc«©3£[l]£fcli[2]-C8£*v&ev* 

S&T-fcoT. f-*i£jp». BfcSttTff* 15 
Urn Otf'MSK^-rJUAI^LTaiSLfeX* 

250~800nm (D;£;g0)©Hfll::fclt-5¥*D3ii& 
70%»±-Cfe4Ci:$1#«i:-rS^U75 

[»#«3] 

2,6-^> : ? L ;i/7xy-;u, m -£u7— ;k IW-S?.* 
*-;U7-feh7£h\ N-^^U-2-fcfPUK>, N,N-S? 

■Cfe^H*«2lE«0)j§i«o 

[»*jjui 

nt*a i ©*ifiiawtt»K'K5K»e*t»*ffl 

Specification 

[0001] 

[&(B<7>Jg*&ftffi#i?] 
tf*©4"IB(*-Cfc4iK'J75'y^il«>7iy-;u 

[0002] 

[ft*<Dftffi] 



sublimation, and with combination of recrystallization and 
sublimation in graph of ultraviolet light * visible light 
absorption spectrum which was acquired by reacting with the 
diamine, measured in film of thickness 15 ;mu m, average 
transrnittance inside range of wavelength of 250 - 800 nm, is 
70% or more and colorless and transparent polyimide resin 
material o which is made feature 

[Claim 2] 

Formula which is stated in Claim 1 [1] or refining bicyclo 
[2.2 . 2] octane tetracarboxylic acid dianhydride which is 
displayed with [2] with combination or activated charcoal 
treatment with combination, activated charcoal treatment and 
recrystallization with recrystallization and the sublimation, 
and with combination of recrystallization and sublimation 
with phenol type solvent and/or aprotic polar solvent solution 
of polyamic acid which is acquired diamine and the partially 
by reacting, it heats that, Hardening, average transrnittance 
inside range of wavelength of 250 - 800 nm in graph of 
ultraviolet light * visible light absorption spectrum which it 
measured in polyimide film of thickness 15 ;mu m, is 70% or 
more and phenol type solvent and/or aprotic polar solvent 
solution 0 of polyamic acid which is made feature 

[Claim 3] 

said phenol type solvent and/or aprotic polar solvent, 
solution*, which is stated m Claim 2 whichis a phenok 4- 
methoxy phenok 2,6-dimethyl phenok m-cresok N, N- 
dimethylacetamide,. N- methyl -2- pyrrolidone* N, N- 
dimethylformamide s 1, 3- dimethyl -2- imidazolidinone^ 
dimethyl sulfoxide * caprolactanu tetramethyl urea % 
sulfolane or a butyrolactone 

[Claim 4] 

film or coatingo which uses colorless and transparent 
polyimide resin material of Claim 1 



[Description of the Invention] 
[0001] 

[Technological Field of Invention] 

this invention regards phenol type solvent and/or aprotic polar 
solvent solution of polyamic acid which isa novel colorless 
and transparent polyimide resin material and its intermediate 
which do not include fluorine atom or phosphorus atom 
completely and film or coating which uses above-mentioned 
resin material. 

[0002] 

[Prior Art] 
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ISJ^frfcofco 
[0003] 

tfftfrti. mfutimw- 6-271670 m>m<D & 

die. TK'J'TSK^ltJt-ri) 1 oflNfca-Cfe-Srfh 



ia-fc*^!*, M&fr&atT-Lfr tJf *4friis 



[0004] 

*<(1#BB¥ 6-1 16331 C©i§£li#b*lfc# 

?*ffliLTI*#*Ufcl*tl^lg£fr&o 
fc. 

[0005] 

. fro, 'J^W^fcfcSfcltiHiKttf'M 
SKT?*or. Lfr4,*fe»Httfl>#U'fSK* 

[0006] 

[fSH£fi?i*1-6fc#>(D¥I6] 
fr6»6*i*»K l J«fSK*aitt#H*» «m>- rT 



[0007] 

■T«:t3%.**W©BBI*.* 1 lc,3t[l]*f= 
li[2] 
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Because polyimide has heat resistance which is superior, it is 
a functional resin whichheavy business is done with various 
field, but coloration is stronggenerally, because it is a opaque 
there was a limit in application. 

[0003] 

Then, it reached point where compound where research is 
doneconcerning improvement of hue and transparency, like 
for example Japan Unexamined Patent Publication Hei 
6-271670 disclosure,includes fluorine atom configuration is 
done polyimide as tetracarboxylic acid dianhydride which is a 
component of one which, is used. 

But, tetracarboxylic acid dianhydride which includes fluorine 
atom, production method being complicated,had deficiency 
that furthermore starting material is uneconomic because of 
the expensive. 

[0004] 

In addition, when synthesizing polyamic acid of intermediate 
of polyimide asother method, it is known that transparency is 
improved including the triphenyl phosphite but (Japan 
Unexamined Patent Publication Hei 6-1 163 31 number), in 
this case polyimide which is acquired contains the phosphorus 
atom of trace amount, as one for electronics there was a 
problem that is notdesirable. 

[0005] 

[Problems to be Solved by the Invention] 

With novel polyimide which as for this invention, being 
something which solvesthis kind of deficiency of Prior Art, as 
for objective, does not include fluorine atom in molecule, at 
same time, does not include phosphorus atom, Furthermore it 
is to offer phenol type solvent and/or aprotic polar solvent 
solution of polyamic acid which is a polyimide resin material 
and its intermediate of colorless and transparent and film or 
coating which uses above-mentioned resin material. 

[0006] 

[Means to Solve the Problems] 

As for these inventors, result of diligent investigation, as for 
polyimide resin material which isacquired from 
tetracarboxylic acid dianhydride and diamine of specific 
structure which wasrefined, specific property is shown in 
ultraviolet light * visible light absorption spectrum, 
above-mentioned objective can be achieved to discover, this 
invention was completed. 

[0007] 

As for gist of namely, this invention, in first, Formula [1] or 
[2] 
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D U 

•CO 

O 



[13 



o v 

<xx> 



[2] 



[Chemical Formula 3] 



[Chemical Formula 4] 



SJ££t^C<!:lCcfcy»b*U 15 ^m 
h;U(7)^7ICfcl^. 25O~800nm 

icfcy.^ 2 ic % ±iait[i]^ii[2]t?s^^ 

ev^P[2.2.2]^^^>xhv*>U7K>®-»7K 

Ms^ai^stoa^^, attests 

15jum 0^>f5K^UAIcLT»l£Lfc 
T. 250~800nm CDKft0©Hrt (Cfclt^¥^ 

70%&±T*fc3c<t£ftgte1-£7KU 



[0008] 

iz^zttm^ 6-ii96io mztm<D$im#*) 



So refining bicyclo [2.2 . 2] octane tetracarboxylic acid 
dianhydride which is displayed with combinationor activated 
charcoal treatment with combination, activated charcoal 
treatment and recrystallization with the recrystallization and 
sublimation, and with combination of recrystallization and 
sublimation in graph of ultraviolet light * visible light 
absorption spectrum which was acquired by reacting with the 
diamine, measured in film of thickness 15 ;mu m, average 
transmittance inside range of wavelength of 250 - 800 nm, is 
70% or more and bicyclo [2.2 . 2] octane tetracarboxylic acid 
dianhydride which is colorless and transparent polyimide 
resin material which is madefeature, in second, is displayed 
with above Formula [1] or [2]combination with combination, 
activated charcoal treatment and recrystallization with the 
recrystallization and sublimation, Or refining with activated 
charcoal treatment and with combination of recrystallization 
and the sublimation with phenol type solvent and/or aprotic 
polar solvent solution of polyamic acid which isacquired 
diamine and partially by reacting, heating and hardeningthat 
average transmittance inside range of wavelength of 250 - 800 
nm in the graph of ultraviolet light * visible light absorption 
spectrum which it measured in polyimide film of thickness 
1 5 ;mu m, It is 70% or more and there is a phenol type solvent 
and/or aprotic polar solvent solution of polyamic acid which 
is made feature it is film or coating which 
usesabove-mentioned colorless and transparent polyimide 
resin material for third. 

[0008] 

[Embodiment of the Invention] 

As for above-mentioned resin material of this invention, as 
novel polyimide which with this inventor or other invention is 
stated in Japan Patent Application Hei 6-1 19610 number 
being something whichpossesses same structure, as for said 
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v$n[2.2.2]**£>Th5*;utf 



[0009] 



i^ri*. ttttic*yikjisna±a)a*ic<i:y % « 

ttO)K^»lBttBA^*ft(«H*)lcfi:*ctt, 



[0010] 

4±iEa[i]*fci4[2]-ca**i-se*>^p[2.2.2] 

M¥ 6-119610 #6J:tf^C<*fSn#«a)ft 
6-119611 #l=tB«a>:**c* 



a)7;u+;uxxx;u0«^S5uiCc>:yt#btL^ 

3>v^a^^-9-vX>-trans-l,2-v*;U^>^ 

*fci±*(D7;u*Juxx^;u£ffli\ 7K> 

lifc^UOBi:© Diels-Alder JS&fCcfco 
T fc? □ [2.2.2]*^ h-7-X>-2,3,5,6--r V=y-h ;U 

[0011] 

■■CfctltfWcRjfeJttttt^.Wittf 4,4'- 
v7^y v^xx;Upt^> % 4,4'-y7$yv7i- 

4,4'-v7=/v^x- ;ux;u^K. 4,4'-v75/ 
K>^/7xy>, 1,4" -v7Syx;U^xx;U % 1,4- 



polyimide almost to be close to the colorless also 
transparency they are quite high ones, but regarding to the this 
invention, refining bicyclo [2.2 . 2] octane tetracarboxylic 
acid dianhydride which becomes starting material in the fully, 
it uses. 

[0009] 

As purification method, it refines with combination with 
recrystallization and the sublimation, refines with 
combination with activated charcoal treatment and 
recrystallization,furthermore can list refining with 
combination with activated charcoal treatment* 
recrystallization and the sublimation, it is refining with 
combination with preferably recrystallization and sublimation. 

With mere recrystallization in refining with insufficient , it 
cannot obtain the polyimide resin material which possesses 
characteristic in ultraviolet light * visible light absorption 
spectrum which this invention stipulates. 

Furthermore, sublimation, originally, from solid become 
Iiquid,directly, it becomes vapor (gas ), you say , but 
regarding to this invention, it becomes temperature of melting 
point or higher depending upon heating,it does also from 
molten state where viscosity is high becoming vapor (gas ) 
includes to sublimation. 

[0010] 

It can produce bicyclo [2.2 . 2] octane tetracarboxylic acid 
dianhydride which is displayed with above Formula [1] or [2] 
which is a one of starting material of polyimide resin material 
of this invention,simply in inexpensive with above-mentioned 
Japan Patent Application Hei 6-1 19610 number and the 
method which with this inventor or other invention is stated 
similarly in Japan Patent Application Hei 6-1 1961 1 number. 

water-eliminating cyclization after hydrogenation does it is 
something where outline of the one example of production 
method maleic acid* fumaric acid or makes bicyclo [2.2 . 2] 
octo-7-en-2,3,5,6-tetracarboxylic acid or alkyl ester with alkyl 
ester or Diels-Alder reaction of maleic anhydride 3 and 5 
-cyclohexadiene-trans-1, 2- dicarboxylic acid where it 
isacquired phthalic acid or by electrolytic reduction of those 
alkyl ester or making use of the alkyl ester. 

[0011] 

In addition, if imidization of above-mentioned tetracarboxylic 
acid dianhydride is possible as diamine which is a starting 
material of another, especially it is not limited. XQPP U' 
-XQPP V -XQPP W -XQPP X 1 -XQPP Y' -diamino 
benzophenone* l,4"-diamino terphenyk 1,4- bis (4 
-aminophenoxy ) benzene* 1, 3- bis (3 -aminophenoxy ) 
benzene * 1 , 3- bis (4 -aminophenoxy ) benzene* bis [4 - (4 
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eXH-TSy^x^vHly-tf:,, l,3-tfX(3-T 
S/^x/^v^^-tf^, l,3-t*X(4-T5>'7x>' 
^rv)^>if>, t'X[4-(4-7S/7i/+V)7i- 

;l/]./$:/»2,2-lf*[4-(4-75>Ox/**>):7x:i 

;U]^P/<>, tfX^-TSy^xy^vpxz: 

;i>];*jU7fr>, t* x[4-(3-7 , £>'7xy*v):7x= 
x-^AWbftSo 

- <fcdfcHgS£-fc!-f icffl cirtT- 

[0012] 



120-350 deg C. »*L<li 150-300 deg C 0>;g 
JST- 0.5-20 IfflL tf£UI* 1-15 B#Ht?fcy, 
-f£S£;£<Dt§£li, >Ky7S<y*ll*l«* 
0-120 deg C> $?£L<li 15-120 deg C s H\Z 
*f*L<l± 80-110 deg C 0>SJgT' 0.5-100 B# 
IH. »*L<I* 1-100 lOTeff4l\ *CD&-<5 
Rb£ 120-350 deg C\ #£L<li 150-300 deg 
C (DSJt T? 0.5-20 ftPfik ff*UI* 1~10B#PbVC* 

-®B0)#y7£-;/*i8£fi££ 0-120 deg C <T> 
©igl^y75-v^j!><*#t>*l.. ■e+t^-CSRb 

ws^Rb^tf^a^A^btu ca> 



l£<DfS:|igT?ttl*£fc*ltm£Jg£±lf . LA^-f 
*S&l80>i§£li 80-1 10 deg C Wm^X'tb^o 



[0013] 
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-aminophenoxy ) phenyl ] methane % 2, 2- bis [4 - (4 
-aminophenoxy ) phenyl ] propane* bis [4 - (4 
-aminophenoxy ) phenyl ] sulfone* bis [4 - (3 
-aminophenoxy ) phenyl ] sulfone and4, 4' - you can list (p- 
aminophenoxy ) biphenyl etc. for example 4,4diamino 
diphenylmethane* 4,4diamino diphenylether* 4,4diamino 
diphenylsulfone* 4,4diamino diphenylsulfide* 4,4 

It is possible to use these diamine, respectively with alone it 
ispossible to use and, as blend of 2 kinds or more. 

In addition, these diamine can also use refining like 
theabove-mentioned tetracarboxylic acid dianhydride do,, but 
furthermore if it refines, it is good. 

[0012] 

With only high temperature it synthesizes amic acid first with 
one step polymerization method* or low temperature which 
is polymerized as description above as method whichobtains 
polyimide from tetracarboxylic acid dianhydride and 
diamine , after that there is a two-stage polymerization 
method which imidization is done with high temperature, but 
in order to obtain polyimide of high molecular weight, it is 
done with preferably two-stage polymerization method. 

With one step polymerization method when, as 
polymerization condition with temperature of 120 - 350 deg 
C* preferably 1 50-300 deg C with 0.5 - 20 hour, 
preferably 1-15 hours , in case of two-stage polymerization 
method, it synthesizes poly amic acid 0-120 deg C* 
preferably 1 5-1 20 deg C * furthermore with temperature of 
preferably 80-1 1 0 deg C with 0.5 - 1 00 hour, preferably 
1-10 0 hour, after that with temperature of 120 - 350 deg C* 
preferably 150-300 deg C does imidoconversion with 0.5 - 20 
hour* preferably 1-10 hours. 

If polyamic acid it synthesizes first stage inside range of 0 - 
120 deg C, the polyamic acid where degree of polymerization 
is high is acquired, imidization it does that with high 
temperature side, polymer where imidization ratio is high is 
acquired, this kind of resin material especially is superior in 
toughness. 

To raise toughness of polyimide, degree of polymerization is 
increased as much aspossible with step of polyamic acid 
formation, furthermore controls the imidization being 
important, for that, in case of this invention 80 - 1 10 deg C 
are optimum. 

When you want to acquire polyimide of high degree of 
polymerization, when with first stage it makes excessively 
high temperature, while degree of polymerization of polyamic 
acid does notrise, imidization starts, is not desirable. 

[0013] 
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xH^^USSfii, X;U*5>, ?*P 

[0014] 

75v*K©»»£. 7-trK:/*«>ll*»(diDa. 

■1**&JtJi£NE$l$&l= 120 deg C ia±, » 
£L< I* 1 50 deg C JU± 350 deg C JUT(D;Sg'C 

HlJMl*a>jMl^VttOSF«. 



[0015] 

SETT'ftf) 90 deg C JslTI=*Pj» 

[0016] 

■feh75h\ N-J»^;U-2-tf OUK>, N,N-5?y^JU 
[0017] 

15// m (D7-f^AlcLTa^Lfc^^^-'5I^ 

250~800nm ©*fi(DffifflF«?lrj3lt-5¥^Sja 
70%JSl±-Cfty, tt*flTSKF*lTl**»K'J 
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Also in case of one step polymerization and two-stage 
polymerizationas polymerization solvent, it can use phenol 
type solvent and aprotic polar solvent, it canlist for example 
phenol* 4- methoxy phenol* 2,6-dimethyl phenol* m-cresol 
etc as phenol type solvent, it can list for example N, N- 
dimethylacetamide* N- methyl -2- pyrrolidone* N, N- 
dimethylformamide* 1, 3- dimethyl -2- imidazolidinone* 
dimethyl sulfoxide* caprolactam* tetramethyl urea* 
sulfolane* butyrolactone etc as the aprotic polar solvent. 



alone or mixing, you can use these polymerization solvent. 
[0014] 

When polyimide is designated as molded article, precipitating 
polyamic acid byadding solution of for example polyamic 
acid, to acetone or other poor solvent, it removes solvent from 
solid which it acquires and if it should have done imidization 
reaction furthermore by heating with temperature of 120 deg 
C or greater* preferably 1 50 deg C or greater 350 deg C or 
less, when it isa polyimide resin where glass transition 
temperature is low injection molding or other formation 
possible it becomes. 

[0015] 

polyimide case it forms in film or film, in glass sheet etc 
application after doing, you insert in furnace in uniform 
solution of for example polyamic acid, in room temperature, 
heat 90 deg C or less beforehand under the vacuum and after 
removing solvent, you do imidization reaction. 

In addition, massive it hardens once, concerning particulate or 
other polyimide, after forsecond time melting in solvent, 
application it does on for example sheet glass,it can heat 
inside oven and it can acquire transparent polyimide film or 
coating by removing solvent, 

[0016] 

solvent which can melt polyimide is N, N- 
dimethylacetamide* N- methyl -2- pyrrolidone* N, N- 
dimethylformamide* pyridine* m-cresoK 1, 3- dimethyl -2- 
imidazolidinone or dimethyl sulfoxide or other polar solvent. 

[0017] 

As for resin material of this invention, average transmittance 
inside range of wavelength of250 - 800 nm in graph of 
ultraviolet light * visible light absorption spectrum which it 
measured in the film of thickness 1 5 ;mu m which becomes 
index of transparency, with 70%or more , polyimide which is 
marketed until recently and with polyimide of the bicyclo 
[2.2 . 2] octane tetracarboxylic acid dianhydride which uses 
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lca^*Lli.W* 15 Jim a>^UAO)**HSl- 
IC 0-100%0)aia**ay. tit Ml:: 250~800nm 

[0018] 

[0019] 
[0020] 

'J— >JftiJ]§£<I*.fc 30ml 

JH - f T DDE fcB E t 

4o)400mg(2mmol)^^t; N,N-v^;UT-feh 
TSKdaTDMAcfclSB^-Bo )?g&4.5g£JOx. 
T . & lrC7- tf i/ £ □ [2.2.2] * £ $ > 

US endo-exo \£*s9U[22.2]'*9*>7'b : 7lMl># 
>K-^*^ji:0f If *U aTf»*0)fc«>lC 
endo-exo i£— ^7K^i:iHt*o )500mg(2mmol)£ 
5 @lC»lfCJP^fro 

1-4 BilCDt^Ttt.lDiLfettlC^tt-ftL 90 
degC 1 B$PbT3o, 5 gl B 14 90 deg C TM4 B$ 
IWfifcSl*, £tt 48 B»|R|OjSeiCj:tj % jK'JT 
5^»©»jS(aft:0.18g/mlDMAc)*»fco 

[0021] 

**J6«l=ffll^cBl»fcJ:i;»«l4. BIT© 



sufficient starting material which recrystallization is 
donesimply it is a value which cannot arrive. 

If average transmirtance 70 % or more, furthermore you 
express concretely here, it means that ratio for all graph 
surface area of surface area of transmissive section in graph 
whichtakes 0 - 100% transmittance in vertical axis in graph of 
ultraviolet light * visible light absorption spectrum of the film 
of thickness 15 ;mu m, takes wavelength of range of 250 - 
800 nm in horizontal axis is 70% or more. 

[0018] 

This way we are superior even in heat resistance, and 
toughness which are a polyimide intrinsic characteristics can 
use resin material of this invention which possesses 
transparency whichis superior, for field of broad range, but 
because phosphorus atom is notincluded, be able to use for 
also electronics field, Susumu coming, Especially it is ideal in 
element material or liquid crystal alignment film etc for 
branch of field, optical fiber of optical switch or other photo 
— £X which is expected that responsewhich used light 
becomes necessary. 

[0019] 

[Working Example(s)] 

this invention is explained in detail with Working Example 
below, but range of this invention is not something which is 
limited with these Working Example . 

[0020] 

Working Example 1 

In three-neck flask of 30 ml which have rotator type mixer, 
Allihn condenser which isinstalled in oil bath, 1 rC7-bicyclo 
[2.2 . 2] octane-2t,3t,5c,6c-tetracarboxylic acid dianhydride 
(This is called endo-exobicyclo [2.2 . 2] octane 
tetracarboxylic acid dianhydride usually, endo-exoacid 
dianhydride inscribes forfollowing simplicity. ) dividing 500 
mg (2 mmol ) into5 times next diamino diphenylether (Below 
DDE you briefly describe. ) including N, N- 
dimethylacetamide (Below DMAc you briefly describe. ) 
solution 4.5g which includes400 mg (2 mmol ) under nitrogen 
stream, in room temperature, it added. 



Concerning 1 - 4 th time, after adding, respectively at a time 1 
hour,5 time 44 hours reacting with 90 deg C, acquired 
solution (concentration: 0. 1 8 g/ml DMAc ) of the polyamic 
acid with 90 deg C with reaction of total 4 8-hour. 

[0021] 

Like below it refined starting material and solvent which are 
used for the this working example, with method. 



Page 1 1 Paterra Instant MT Machine Translation 



JP1997095533A 

DMAc Its DMAcl 1 l-*tLT P 2 0 5 (HK'(b~'J 

>)3o g *jna.r, m^x-mmnuz^mmt 

N,N-v./?-;U75>£&£-f5*:#>)o 

P 2 0 5 ^tA^t— v3>-eKa*fc&. BaO(&<b 
A'J-5A)l0g£iJD;LT 1 BMSSKLfett. XE 

?b+i7-W 4A £A*u SfftHHST. 

endo-exo 6-1 1961 1 ^-IC 

*ffll»TW«ftHBI= ImmHg (DSETf, 
180 deg C l=fcl»-C#**-&-C»«Lfc. 



dde its nutttLx&s—fr&mvxm&g, 

mz ImmHg <7>3£ET. 125 deg C T?^*£li-C 
[0022] 

lzm*iLtz&\Zs m&frlz&LX. 
80 deg C X 2 ttM A9LT;ftii$tt£U 
&£bC: 250 deg C -C2 ^Jnlft«ia-r*Ctl= 
^MSRbfifcfcfrfr-frTlI* \5um<J>WH 

tt7^^A$ffil^ri|]£ Lfc. J5£$SA<0~100%<7) 
2ia¥£*-tLTflt«l;&< 250~800nm 

1660cm" 1 0)IIS.W±<m«bkyhUl^ZtA^ Z 
*\ <fSKHW*l* 100%t?fci>i:%^.btl€.o 



[0023] 

dmac »«T?i8!l£Lf=7K'J75»j/$ia<DB*rtt 
si± o.40(di/ g )-efey. a&*ifc;Ku<f sK7<r;u 

A<D#7/M£££(TMA &)l± 383 deg C Trfco 

3mm. 4€ 2mm, ff£ 20 U m OiS&tt 
£ffllvC TMA £WCj:IJ3IS)gft lmm/ttT' 
;l£Lfc7-rJUA0)?l3ft3iJtli, 63.5MPa 
ofc. 

bit, 5i»»*ttH*©»a-cai3eLfc. 

[0024] 

* tz , ± IE t° >) 7 5 >v ? H 8 ft ( * 
S:0.18g/mlDMAc)2ml &**(D7-trh>ICjQx. 
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overnight it agitated DMAc, with room temperature P 2 0 5 
(phosphorus pentoxide ) including30 g vis-a-vis DMAc 1 1, 
(In order to remove impurity and N, N- dimethyl amine). 

After excluding P 2 0 5 with decantation, 1 hour reflux after 
doing, the vacuum distillation it did BaO (barium oxide ) 
including 1 0 g. 

You inserted molecular sieve 4A, under nitrogen atmosphere, 
light blocking retained with the room temperature. 

It synthesized endo-exoacid dianhydride, with method which 
is stated in Japan Patent Application Hei 6-1 1961 1 number, 
making use of acetic anhydride as solvent after 
recrystallization furthermore under vacuum of 1 mmHg, 
sublimation doing in 1 80 deg C,it refined. 

As solvent after recrystallization under vacuum of 1 mmHg, 
sublimation doing with 125 deg C, making use of methanol it 
refined DDE. 

[0022] 

Portion of above-mentioned polyamic acid solution on glass 
sheet application afterdoing with 80 deg C„ moving to 
furnace, under vacuum, 2 hours treating it removed solvent, 
making imidization reaction do after thatfurthermore by 2 
hours heat treatment doing with 250 deg C, it acquired 
polyimide film of thickness 15 ;mu m. 

It measured making use of said film, ratio which transmissive 
section for the entire surface area vertical axis 0 - 100% 
transmittance, and in graph of ultraviolet light * visible light 
absorption spectrum where horizontal axis shows wavelength 
of 250 - 800 nm, occupies was 71.9%. 

In addition, from fact that it cannot recognize absorption 
ofl 660 cm" 1 which are based on amic acid of infrared 
spectrum completely, asfor amic acid portion it is not 
completely included by this polyimide , imide closed ring 
ratio is thought that it is 100%. 

[0023] 

As for inherent viscosity of polyamic acid which was 
measured with DMAc solution as for glass transition 
temperature (TMA ) of polyimide film which with 0.40 
(dl/g ), is acquired they were383 deg C. 

In addition, making use of test piece of length 3 mm, width 
2 mm, thickness 20 ;mu m tensile strength of film which 
was measured with strain rate 1 mm/min due to 
TMAequipment was63.5 MPa. 

Below, it measured tensile strength with similar method. 
[0024] 

In addition, as it filters precipitate which was precipitated 
theabove-mentioned polyamic acid solution (concentration: 
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dmac n^T^iymm^m^Ltzmz^o 

deg C t? 2 ftPalfccfctf 250 deg C V 2 

dm Ac fccfctfy-teh>£SB£lc»*-r-5£i 

0.33g JSfco 

*ff ofcIS*. N-^^^U-2-fcf Q'J K> % N.N-5/J* 
*;U*;UA75K* DMAc. l,3-5?*^-2-*r5$r 

*fc, #b*lfc@i*(7)7K»J^K^St;DMAclC 



[0025] 
SS£#J2 

1 lCfel^TttfflLf=DDEO)ttt)yi=.* 
«tLT*:/-tf>:n-^*+h>K£J±a< 
l:l(vol/vol)fl>a^»«ESffll^T 2 [§l??ttA£ 
fx ofc&C: % ImmHg <D3SETT\ 1 10 deg C \Z 

DDMtlBSIB-r^o )*IBt^fctt#H*. HJS^I 1 fc 
*<BCftfr-ejMI*fTO*S:. 



DMAc **T?a36Lfc*UT5^^K©B*tt 
X$E*££(TMA &)f* 385 deg C T*fe^fc e 



[0026] 
HJ6«3 

HSfifll 1 ICfclvCttBLfc endo-exo M—Mfc 

Lfc lrC7-L*v^n[2.2.2]^£>-2c,3c,5c,6c-ir 
h^*;U^>»— *H**l(CtH4a« exo-exo tf 

tfl* l#tV filT«»<Dfc«)lC exo-exo 

«XDfiJtaS* 95 deg C tLfcBWH*. 



0.1 8 g/ml DMAc ) 2 ml in addition to acetone of large scale 
after removing DMAc and acetone solvent from precipitate, 
with 80 deg C 2 hours it treats with 2 hours and 250 deg C, 
DMAc and acetone are removed completely, making 
imidization reaction do, it acquired solid 0.33g of polyimide. 

Result of doing solubility test for various solvent of solid 
which it acquires melted vis-a-vis N- methyl -2- pyrrolidone* 
N, N- dimethylformamide* DMAc* 1, 3- dimethyl -2- 
imidazolidinones dimethyl sulfoxide * m-cresok pyridine 
and concentrated sulfuric acid. 

In addition, melting polyimide of solid which is acquired in 
the DMAc again, it acquired polyimide film of thickness 
1 5 ;mu m in sameway as on, but property which is equal to 
film which is acquireddirectly from polyamic acid solution 
was shown. 

[0025] 

Working Example 2 

In place of DDE which is used in Working Example 1, as 
solvent the benzene: n- hexane proportion after doing twice 
recrystallization 1 : making use of mixed solvent of 1 
(vol/vol ), under vacuum of 1 mmHg, other than using 
diamino diphenylmethane (Below DDM you briefly 
describe. ) which sublimation isdone, experiment was done 
with completely same condition as Working Example 1 in 
110 deg C. 

When in Working Example 1 of polyimide film of thickness 
15 ;mu m which it acquiresratio which is occupied in entire 
surface area of surface area of transmissive section in graph of 
similar ultraviolet light * visible light absorption spectrum 
was 71.5%. 

As for inherent viscosity of polyamic acid which was 
measured with DMAc solution with0.16 (dl/g ), as for glass 
transition temperature (TMA ) of polyimide film they were 
385 deg C. 

[0026] 

Working Example 3 

When in place of endo-exoacid dianhydride which is used in 
Working Example 1 , in Working Example 1 other than 
designating reaction temperature in order to produce polyamic 
acid makinguse of 1 rC7-bicyclo [2.2 . 2] 
octane-2c,3c,5c,6c-tetracarboxylic acid dianhydride (This is 
called exo-exobicycio [2.2 . 2] octane tetracarboxylic acid 
dianhydride usually, exo-exoacid dianhydride inscribes 
forfol lowing simplicity. ) which was refined in same way, as 
95 deg C, experiment was done with completely same 
condition as Working Example 1 . 
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DMAc %mT'mj£Uztf<)TZvtM<D®&& 
gli 0.34(dl/g)T?*y, *'J-f5K7<7UA-eaS 
Lf=**7*i££j£(TMA i£)l± 385 deg :7-fJU 
A<D3l5l5lJtli 96.4MPa X'fc-otzo 



[0027] 

&|C, ImmHg 150 deg C ICfcl^T 

m&Ltz l,3-t*X(3-7'5>'7iy^v)'<>if> 
(lilT 1,3-BAB <!:B&fB-f£>o)£ffl^fcfcmii. 



XmJ£Ltz%H®--51®yt®.li5l**<7h)MD<f 

77icfcit^.±®«icd5A^siia5»0iia 



DMAc ^^-UiilSLfcTH'JTS^^S^tt 

gli o.i8(di/g)-efcy. tK'MSK^I/AO)*^ 

*!e&j5(TMA 21 1 deg C. >f>UA<D3l 
57.4MPa Xfa-otz* 

[0028] 

$zMM 1 (Cfcl*T endo-exo tf V^Q[2.2.2]7f-<7 
SVxh^U* >IS-fct7ktli: DDE 

<ni:*#-cSMi*fTL\»aF 15/im o/Hu-fs 



^I4.63.0%-C?35ofco 

[0029] 
J±80>J2 
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Ratio which surface area of transmissive section for entire 
surface area in graph of ultraviolet light * visible light 
absorption spectrum which was measured making use of 
polyimide film of thickness 15 ;mu m which it acquires 
occupies was 74.0%. 

curve of transmittance which it acquires is shown in Figure 1 . 

As for inherent viscosity of polyamic acid which was 
measured with DMAc solution with0.34 (dl/g ), as for glass 
transition temperature (TMA ) which was measured with 
polyimide film as for tensile strength of 385 deg C % film 
they were 96.4 MPa. 

[0027] 

Working Example 4 

In place of DDE which is used in Working Example 1, as 
solvent afterdoing twice recry stall ization making use of 
methanol, under vacuum of 1 mmHg, land 3 -bis where 
sublimation it does other than using (3 -aminophenoxy ) 
benzene (Below 1 and 3 -BA B you briefly 
describe. ),experiment was done with completely same 
condition as Working Example 1 in 1 50 deg C 

Ratio of surface area of transmissive section which is 
occupied in entire surface area in the graph of ultraviolet light 
* visible light absorption spectrum which was measured 
making use of polyimide film of the thickness 15 ;mu m 
which it acquires was 78.5%. 

curve of transmittance which it acquires is shown in Figure 1 . 

As for inherent viscosity of polyamic acid which was 
measured with DMAc solution with0.18 (dl/g ), as for glass 
transition temperature (TMA ) of polyimide film as for tensile 
strength of 2 1 1 deg C. film they were 57.4 MPa. 

[0028] 

Comparative Example 1 

In Working Example 1 other than using endo-exobicyclo 
[2.2 . 2] octane tetracarboxylic acid dianhydride and DDE the 
sublimation after recrystallization without doing, experiment 
was done with thecompletely same condition as Working 
Example 1 , polyimide film of thickness 1 5 ;mu m was 
acquired. 

Ratio which surface area of transmissive section for entire 
surface area in graph of ultraviolet light * visible light 
absorption spectrum occupies was 63.0%. 

curve of transmittance which it acquires is shown in Figure 1 . 

[0029] 

Comparative Example 2 
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[0030] 

Htt**U *f=7|«iJ«f3K**©«*lfcit»tt 
li3-^-<>^R(c»®T-fc-5o 



[01] 



Drawings 
[Hi] 
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Ratio which surface area of transmissive section for entire 
surface area in graph of ultraviolet light * visible light 
absorption spectrum which was measured making use of film 
of Kapton (Dupont Co. make)of thickness 15 ;mu m occupies 
was 49.2%. 

curve of transmittance which it acquires is shown in Figure 1. 
[0030] 

[Effects of the Invention] 

polyimide resin material of this invention does not include 
fluorine atom or phosphorus atom completely of to possess 
transparency which is superior in spite, inaddition because it 
possesses also polyimide original heat resistance and the 
toughness which are superior, with economical in field of 
broad range with useful resin material , ideal especially it is 
film or coating. 

Because in particular phosphorus atom is not included, being 
useful in electronics field, it isuseful in addition in element 
material and liquid crystal alignment film or other field for 
branch of the field* optical fiber of optical switch or other 
photo — *?7k. 

[Brief Explanation of the Drawing(s)] 
[Figure 1] 

It is a graph of ultraviolet light * visible light absorption 
spectrum of Kapton which is used with Working Example 3* 
Working Example 4 of this invention and polyimide and 
Comparative Example 2 which are produced with the 
Comparative Example 1 . 

[Figure 1] 
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